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(54) DRIVER CIRCUIT. RECEIVER CIRCUIT, AND SIGNAL TRANSMISSION BUS SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a signal 
transmission bus system that attains high-speed signal 
transmission which has no EMI, by suppressing fluctuations 
of a power supply level and a ground level without relying on 
path control. 

SOLUTION: A driver circuit 3 has driver transistors(TRs) 13, 
14, that are conductive when a transmission input signal TS 
is at a high level, to form a current path to supply a signal 
complementary to a pair signal transmission line 1 and that 
are not conductive, when the transmission input signal TS is 
at a low level to stop supplying the complementary signal, 
and has a short circuit TR 15 that is conductive, when the 
transmission input signal TS is at a low level to form a 
current path bypassing the current path, through which the 
complementary signal is supplied and that is nonconductive 
when the transmission input signal TS is at a high level to 
short circuit the current path- bypassing the current path, 
through which the complementary signal is supplied. The 
on-resistance value of the short circuit TR 1 5 is selected 
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to be nearly equal to the sum of the ON-resistance of the driver TRs 13. 14, a DC resistance of 
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signal transmission lines la, lb and the resistance of a termination resistor 2. 
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xtimic'{ii.oxiE<7BMmmm^tt^<=>±E 
^7mmcmmmmi vy^mmt. 
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inm 2 0 ] n^m i z tasoi^eai/u i^j^^r 

i>^CfcV^T^ 10 

2 1 ] mim 1 3 :*v> L 1 5 oi^-rnjbHcia 
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H^ti/c^ 1 i?)5>(iK*iJ;tfM2£0i^«^i^A^c,^5-<7 
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5 n/c^ 2 O h 7 > ^ t 

§i:i:^5fSii:-r5{i^fiiI/Ui/XrA„ " 
[ii*9 2 7 ] 1 3 L 1 5 (DV^-rtl!b^tlB 

i/XrAtfel^T. 

s 1 1 ©i^ne^^ioF^fcgtten/c^ 1 m 
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mm 5] mm2 3. 2 5. tmi 7 icEw: 

lE^im^. lEmmfh. ±E\'y^^^m^. ± 

±iS'^7{5iMK, ±iB«fiffc> ^ 1 mm 
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--'^inKi 0 3. a^ifioimmmcmm (.Ttmm 
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^i^if«k(r>m^mmmtrj:^^yyv (jt^yy 
»)^^-pTE§^nTv^i., tfc. fi^eij^gsioi 
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I I 



9 

nMOS h^Vv'X^cOKU-ryll) , ^i^UUi^- 

0 1 mmc^t\^n.!^mi^tiT\^'^o ui^-m^ i 

0 3 (OXtltlS=f-ii. MO S h 7 yi/7.^<0^- hMm^i 
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1 0 3(CgJSb. U'-^-z^iaSS 10 3*^^ 
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-T/'tlliSSl 0 2©nM0S hvy->*;^^'^/l-tTi*'7>' 

{i^A^f^GE^SS 1 0 1 ^fiiSL. Uiz-z^lUgS 1 0 3 
iCfiJlL, b^>-^^lE]gSl 0 3*^Sa-r^fijMM^*M 
-i'U"^;UA^en-b'^;UcS<kt5o ccott. fyy 
Y^^^~y 1 0 6 tfe),>T(i> ^y-ii^Wk 1 0 2 i: CD 
g^gl?*^5.7t^7>KGND^^:|feI3b^oTa^ji^U fc<fc5 

[00081 021 ©t^e^|A;^i/;^rA{Cfca>T> 

t^lJ^H fljiV« <DlEt^3. 3 [V] , F^^/^El. 
!Sl 0 2<DpM0S h7>->*X^'fcj;r>*nM0 S h^V 

V7.^(r>:>^-:>m.m\ 0 0 [kQ] , iiymsimx 

5 [Q] , ^^'sd% 1 0 1 ©gfitlfi* 10 0 [Q] . 

^^fiillK 1 0 l(Dl§fi3M^F^^ 1 [ns] its 
i:, i^fiHII^l 0 1 A^□-^'^;^^Dtt{Ctt!g^^^^- 
y 1 0 5 A^ei^eaiK 1 0 1 tgitn^Bim fcJ:t; 
l^fiiJIK 1 0 1 H-t^^ U^^KOi: t tt^fiiSIK 1 0 
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5o . . 

[0 0 16] K7'('M|ll8S2 0 3tt, pM0Sh7>i^ 

X Q , <t t; n M 0 S h 7 > i/* X ^ Q z P. * 5 E ?ij 0 
Sli:. nMOS h7>->'X^Q3fc<};t;pM0S 
i^Xi? Q, A^C)*5a?iJ[2l8Si:(DM?iJ[i]i^t d; 0 ;/3 

■>';-XS55i;2 0.8. 2 0 9^^tTlii7'l'>'2 0 6 
atS^XS^yUVy^yZ06hl,C^mirci>m'& 
»)> Ab^hXl'^f^iJ (Current switch type) h'y 30 
'T-'^lllKtfiJ^nSo hyy'J7.9Q,~Qi<0Y-hn 

mui. m^xtimT sts^kt)tmo ttc. vyy 

i^X^Q, fcQ.OS^y-Ktt; l^e3M^2 0 1 a t 
eiS§2 0 1 blcg|!;^nTl^5o ^fe. kMjnf3\yy 

[0 0 1 7] CCK^'f -'^@K2 0 3tt, \ Z9^)>-fZ 

1 l*^?)A*^n5iMfiA:']t^TS(Ct^foT'<7ejM 

Sg 2 0 1 te^Mfl^^&ftlgt ?)o <7m<i^^ 2 0 1 40 

<Di^eiMK2 0 1 a^)^^m<s^m o i bfcetia 

t5) T-S5o F7'l'/^lHli^2 0 3«, jMtA:^t^T 

oi) tfiiiCT, (*B«}t^) (om/n^m 

[0 0 18] ±fe(D5^(eJb->-/^a->y 5^68152 
0 4 1 J: , <7m^BM^ 2 0 1 ±T'Offiffifi^OX 
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lSt/c*SM<l^^Ui^-/«2 0 5tJ:D^ait5o 

ui^~Am^zo5ii. m^imjyzrt'i^ji^o 

[0 0 1 9] JiiSStA^SOO [MHz] ^^^i.r-<'>* 

Ti'^ii^iyyhT.-f'yf-myy^f^mm^'xi'mtrji^c 
MO ssKv-f^mi 0 2T'{i, inmmo^m'^m'^ 

0^2 0 ST'ti. lj5fLW*t?^(Oj5itn%St6<]tC{toT 
fel/^T, jMtAtlfi^TSOlx-^^l'tibCfSCT. ^^7 

ffl^eiM!^ 2 0 1 ±i^(D±immmm K>mz.^t 

i,^-5*uyhx^-y ^iftf;: * 0 > '^7i-^GillK 2 0 

[0 0 2 0] mzzomBm^^xi/XThx-ii. m\ 

^MiM^nkmBM^Z 0 1 a^iitSmB^Z 

0 1 biy^rji^-<,7mGmz o l {ciO. 

tLxmmmmt^rctb. [ghz] tDT^'->- 

ejMifS2 0 I OSIfflmtt. mi^^ZO 1 a t5<fct>'2 

0 1 bm^^y\^-'^y7.tm^timmm o 2 
[0021] 

h 5 ^ Q. ~Q4 X'f 7 ^ V^-r ?> t 

^fQaiiQ^AV nm!i7.-(yi-^ytt7<Df^rSlcrj::i 

'C7^y^)(Bia) ©«Htcfei^T, ^rmBmrnzo 

2 0 6 aA^5>^7yK7l'y206 b(CjSiin-5o COM 
y KG N DT-ttaE*Wk:±#-r5 1 

[0 0 2 2] 0IJA{f, aSV* <DtE<i*3. 3 
[V] . gBIK2 0 1 a. 2 01 b©1#tt'i'yt:-:Jfy 
X^lOO [Q] , IKSfitt^lOO [Q] , S/U-X 
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mZ08. 2 0 9<Dfifitfil^-f-n^ni 0 0 [Q] t 

tio S/c> h7>>^X5fQ l~Q4 0®)W!|ttt^Pi; 

1 5 [Q] . ;i-7gfixffi%100 [kQ] , 

(Of^immmmsoo [q] tt^o 

[0 0 2 3] yVT. ^ Q , fc.}: th'Q; *^ 5iI?iJlsJ 
8St>^'J-XfifiT[2 0 8. 2 0 9<O^fiicgm ^^Cf 
fc h 7 yVT. ^ Q3 13 J: tf Q. 3b^ t) %5 i^iJlHlSS U - 

Xlgin208. 2 0 9O^fi!cSfiT[fflti< ^U^hX-f-y 

2 X 1 0 0 [Q] + ( 1 0 0 [k Q] + 1 5 [Q] ) = 

1 0 0 2 1 5 [Q] 

3. 3 [V] /1,0 0 2 1 5 [Q] =3 3 A] 

^4l5t^if)5ftn%|/>o zo 
[0 0 2 4] cintcjifu. *uyhX'r7^!si?so;^-< 

7 ^ > ^S!H«D*F^ T'©±iaiI?iJlHl!^ t V/ U - XgJn 2 

0 8. 2 0 9©^fi£jgfii<itt> ^n€n> 

2X100 [Q] +2X500 [Q] =1. 2 [kQ] 
3. 3 [V] /I. 2 [kQ] =2. 7 5 [mA] 

[0 0 2 5] Sfc. •hXyyyy.^iv^mifi'ys^vi-y 

Siiti, 30 
3. 3 [V] / (2X 1 00 [Q] +2X 1 5 [Q] + 
10 0 [Q] ) =10 [mA] 

[0 0 2 6] fifoT, '^TgjgKZ 0 1 

2. 7 5 [mA] /I 0 [mA] =2 7.5 [%] 

isiti, iiazffloiiyijiiiKoi/^fnKtiinsfc 

16. K7i'/^i5i?g2 0 3T'oai«i^(4. ±faai«git 
"02^ (-^jffi^feju^z 0 1 icmmmms 5 40 
[%] ) cna. ±iB2ffl©ig?ijiiKt«fn5 

il^^M^^^^^f£}tli^ttci^t{b^■r 5 c i: t 

[0 0 2 7] 02 mK^'TMlH]^! 0 3T*t, 

±ia<D<i;9%ii«jSA^i^i:<k^tjjStn-5o 02 1® k 
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[0 0 2 8] ±fE©Ha«8St<fc53€>^~ Ky-rx 
mz-^fyyi^m^^m^u ctnt^t)m&w^ 

[0 0 2 9] ±163* y^:- hV'fXcDlg^^ffll^Jt-S 
fcfefctt, Vy^f'^m^T&m^TWM/'i^^yVy-f 
ymic, yW/Unyry-y- OUny. Tfi-j-f^)y 

4UT13 5. CiD^^l'y^^^^'VX^^llBoiut^tt 

[0 0 3 0] 02 3(inty€-Ky-('X<Difffiv/Xr 
A<O[sISS0T**5o 02 3OffFiii/XTAtt, fPffiS^ 
2 2 1±(C. 02 2<DKvi'/%llK2 0 3*^?yI 
7^2 1 1 fc, 02 2tO->"J-XfiJa2 0 8. 2 09 

02 2O'^7tii7.<'y2O6i:. -'Un>2 2 2 
i:, gff[2 2 3t, :^D-:r4g?2 2 4. 2 2 5, 2 2 

[00 3 1] -'U3y2 2 2{i, tJ-'TXl 0 0 5 (1 
[mm] xo. 5 [mm] ) . §10. 1 [/i F] <D-tr 
7 57^^>y:/3yf >-9-T'^t3, I C^^'y^Z 1 1© 
jfi^CiSiiv^ > 2 0 6 a te J: tf 7 > K^l' > 2 0 6 

boHtc^tte-nri^So tfc gst2 2 3tt> K^-r 

A|II88omtlig?D 1 -D 2St^ltc,nT*i»), 
fiJtfflttlOO [Q] T'^So S/c, 7'd-74!S^2 2 
4{i^"7VK7-l'y2 0 6 btc. ■fu~Tv&=f^2 2 5li 
F7-l'A[ilK2 0 30Dlll;>3S?D.fi:, :^p-:riiS?2 

2 6aF7Y^<iHiK2 0 3(DHi*«?^D»t, •tn^'n 

[0 0 3 2] 02 30fF{ffi->Xr Atfcl/^T. «iiV« 
*3. 3 [V] . K7'l'/^le]K2 0 3«DA;^i'^V 

II mm. 4 [V] , 10 0 [MH z] (o^m: 

:/D-XS?2 2 4, 2 2 5. 2 2 6JCFET:''n 

Dz) , ffi:^3ili8?D.-y7yKGND[a<D^EV (D. 
-GND) . fc<};tfai:']S?D,-^*7yKGNDH<D 

iflEv (D,-GND) *^n€nsi]-r-5o 

[0 0 3 3] 02 4(4@2 3®i?{aiii/XrLK:*l^Tl 

mttircmEmm&io 024 tisv^T, ( a ) a 
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(D,-Dz) (OmX'&?,o ttz. (b) imfjUZ^D 
,-■ }^7yKGNDK£7)«iIV (D,-GND) ADi^Jg, 
mmi-D^-'tfyyYGnDfSmEV (D.-GN 
D) (oms fccfct;(:ne><Dlffi^iiD»L/clEV (D 

.-GND) +V (D,-GND) <Omr'$>^o S/i, 
(c) «±ia(DiD»lEV (D.-GND) +V (Dz- 
GND) ©^©jg^JBT^D^o 
, [0 03 4] 12 4 (b) *Jj;tf (c) <0J:3K. 
a^a 2 2a, F7i'/^(llSSOX-i'7 5'y^*BfcD|il^;5: 

^nfnty^yKGNDO^OflEV (Di-GN 
D) . V (Dz-GND) ^nm;^t*3t> 
^~hV^X*'toTt/^5o 02 4 (b) feet If (c) 

«U 12 4 (a) {Ccfc^t. {cJMfi^OttEV (D 1 
-D2)ti, K7'rM|llgStJ;5Mi|imET$5fci6, ' 

[0 0 3 5] 02 3fe<felf02 4T'IK^U/cJ;^t, K 

HKOXi' 7 ^ > micm^t -5 3 1 >^r- H / -< 
^^>^ (L I CA :Low Inductance CApacitance) ^± 

y^i'^y;^<Drci6{c, ±fH©3^->^~F/f x^tS so 

[0 0 3 6] ±iE03tyt-F/l'X^ltCt*^T 
t^cOtt. I C^7y<D|^g|5tcaJ6jACy^'(':/'<D«i6ii 
*++-'^>^ (Embedded capacitor) ©^ffeSo S*6 

0. I [nH] m t^^o 

[0 0 3 7] ±tB/U;]yjc§4-r5-i'v^^^:/XJc 
i: Slig/^' 7 y K©fiin{cov^T> S P I C E JL 

[0 0 3 8] 02 5ttSP I CEi/S iU-^f^rSffl-r 
5fci6©02 1 ©l^iSli/US'Xr A (CMOSIK 

HT'feSo H2 5 (A) ~ (D) Kfel^T. *+/^>^f 

yxc.tt/Unytffi^^u, 'O^^i'^yxL.tt, -'i 

7say(Om-(y'$t^jxyMcmtio tfz. npn 
/KjK— 7h7y':^X^Q,fc<fet;Q!tt. CMOSSK 

^-rrisiis (02 i<Di 0 4#Bg) ©pMos b^y-y' 

X^ffcfflSU pn p-'W3j<-7Fvy5^X^Q,t5j: 50 
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IfQ.tt. CM0SaKvf'7lHl!S©nM0S h7>i/ 

Kcfs^t. B.mm>^mm7-(yicmt^o 

[0 0 3 9] 02 5 (A) ~ (D) ©tttaKtCfet/^T 

feJ;tf-('y^^?^'yxL2. L3©fil«. 5l/> 

[0 0 4 0] S/ii, 02 6ttS P I CEy^:xU-iHZ 
<J:502 5Ottf@SS#^©jSfl50T'fe5o 02 6© 

(A), (B) . (c) . iD)iistn^nm2 5 
(A) , (B) . (c) . (D) ommmmmv 

[0 0 4 1] 02 6JCi3l,>T, V (N.) «02 5©/ 

-KN,©l{i (=ljiV,©yvXffi!l©l&) . V (N 
■tt02 5©/-KNj©lffl i=M.mWz<D7^yXm 
©Sfc) ^ V (N3) ti02 5©y-KN3©lf4 

v^^'^yxL, i:F7y>'x^fQ,©gii/-K©« 

ffi) T'$.5o Sfc. I (L,) (44^+/^>^yxCl©3^ 
iSStlfc J; 0 -r y cJj"^ ^! yx L . ©Iffi^^tc^ U-5 «E, 

1 (RO ttJgJr[RsCgitn535j?it«)!ftfcJ;*)ffiMRs© 
ffl?ritc4U§3Sgit«ET'feSc 

[0 0 4 2] /•^;^=iy©g»i, 100 [nF] J.:^±T' 

02 6A>^, ^4t5'r>:Jf^'^yX)b<0. 1 [nH] 
WTi:/h*vvU3yT'$nH fifjR©?^^© l/i 0 
©SlT'SSl 0 [nF] (DoyTy^X'^. /^T^^y 

iLLxm^m^ctmi^o 

[0 0 4 3] 02 2©*b>hX'C>y^SK7-rl'/^[llK 

Kfev^Tfe, n^t^-fy'^^^yxt'^o. 1 [nH] 
aT©''U3y^^itn{i\ n^yt- h/ ^x^rSt 
cfcA^T'tSo t*>t, 0. 1 [nH] WTi:^/^■5/J^^ 

^j:^±-(y'$^i'^yx<DJ^xay^M^tiicii.. 

Its©/ u 3 y T'ti^BjigT'fe^o mcmm ltc^o 

fc, ai6ji*l©-'Uay©*iA^^-©Ri§|tt^:if:jTi/> 
5o ai63i*l©/Ua>©ffi§T'«l;5:fcC^tt, I 
Cf^7yrt©Kv'</Nm©«!ljfiT'a&5o *fe. cnK 

[0 0 4 4] C©J:9t, l^BSf^O^l/yhX-f-yf^ 

^©xi'-y^'yi^W^) fcfev^T. F7y-y*7.:5'©'f'y 

\^-^yxmm{tiz J; ») . mm/'ify y ka^ & a/c 
^yif-^fyxA^iig^Ktfku. wmnmmti. en 

K<fc»3n^:y^:-hV'f'X ('>l©T-i'7rk>-y^;U 
^-Fy-rX) ^41;, c©3i^:yt-F/'rX{cJ:0 
S!g/^?"7 y F©3Se>f ?:^^t-5 1 l^^FigMA^^-S. 
±E©3 1 y t- F / 'C X?ril1-K fi, iitoii^S©'' ^ 
X3y;& I C^7-/rt©F7'f-'^|5lK©(i!|jfifc^ttTt5 
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[0 0 4 5] ^ma. !i(D^^rjimmmmm 
m^. E M I mi^mm^Bmmmictz n t 

[0 0 4 6] 10 

A;^il^*^S 1 ^ i fl^m^i:^ i (D 

lifts ||l®«!gtl|2o:)«i®c>F^lc, ± 

[0 0 4 7] f/c, *5IW<0U~>-A[niiSSii, M^J^S 

i-^x^t^^mn'yft. mmihjyfcim^ 

mxtimmmif^^^Y'yyvT.^tnimTi. ± 

'mhz.tm^tt^. 30 

[0 0 4 8] tfc. *%B^(Dg 1 (T^m&^T.'/T.r 
±l2'<7fiiMK±T-<Dxt^;l/4^%a^^i/^<fc ^ (C, ±IB 

-<7e2SKa)l**^^±E«^iM#*^^ts 1 m.ft 
-r^^TO^ ±iB/|£Mw<oH7'r/^iHiKT'feo. ttzii 

[0 0 4 9] f/c. *%W^2<7)t^fiiM/'^X->;^T 

M?ij§iiei$n/cBi*5<};cf^2oejM8S*>e. 
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vtox±si^7mmcMLmmM^^mt^ k^i' 
f^m^t. ±B\f^-ffm^t±^-<7Qmmmu:m 
if^ti. ±Eh'y-< ^mmibmmn^m<7B 
mmm^icmt^^^m^t. ±m'^7BM^(Dmi5 

t. m^7iRm^. ±mmm. iiaF^-r/^isi 

&s lIB^egP. fc<kt;±IBb>'-/^[HlKA^||gS/c« 

[0 0 5 0] tfc. tmo)f^3(DmBm^'^x^yy(.T 
fii-^7B.mnt. ±E'^7mmcm^L. ±e^7 

k^mmr>xiE^7Bmmnmmmti 

^7B,m^icm-^nrcmmmm^^ i(D\y'y 

±x'<ox^-)i^m-s^ji\^^^ ^ lEmm^m 
^mcmmmmim 2 <o h-y-f/ms&t *t 
m^-h\ ±iB*fg^oFvi'AiHi?ST'fe'?. ifca/*^ 

[0 0 5 1] 

immmmmi mmm 1 

A(±, -?7t^feJX^ K7t^ejM7i'y) 1 ^ 
ffigfix2i:, K^'T/'^lElKSi:, ifflSfdiit^l (0 
Ttt2l) (Di^tta54i:. l{i$/'cttltS({i (|1T'«2 

IB) (Dbi/-/'?[I]?§5ii. '^7fli!^>/^'7yK^'l'>6 

fc. /Uny?^, m^&m tm^x\,^:&o K^f 
■f) 1 orttcg{t5)nTv^5o K7'i'>'^^7:^9, \yy 

0, '^7eiMKi, Jiiisgfii2. "^^m 

4, '^7Sj|g/'{^7>K7i':/6, i3<fci;;Uay7 

i,lS\y'y~/^mt 5 t^ai^^So 
[0 0 5 2] -\7mmSi 1 tt, MW^SEH^tlfc 
l^etlffi m^^y^y) \ a^^tf l bj!)>?)!S; 
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-^Tii^ejMKioji^KisttenT 

[0 0 5 3] '^ZliS/^'^yF^l'ysa. M^r#l 

Cj^io lii^i've a{±, «jg (txMW) Vdd i:K7 10 

re, ifyyVy-OGbii, {fyyV (jiifyyV) G 
N D i: K7'^ 3 <0^^7 > FJS? E z ©iltcSlt 6 

[0 0 5 4 1 -^Zd^feiM^ 1 fcJ;l>X7«ii/^'7 > 

^^jBmx&^o mzitmMmm^nrc-^7B 
y 6 ) mmmm-Qh d , ( a ) {±-<7{5jM^ 1 1 * 

<ifi!ct«fi2IKl 1 afcitf 1 1 bi&lHlKSffi stent 20 

enfcifeiis a<D[iii;ffi(c. fm^x-ikmc. aoh 

CS^fcESt/cM^iJ^SESIiji, (b) ±IS<^ 
«i*7^Vl 1 afcit/l 1 b^JSSSas aOlEfc, 

[0 0 5 5] m2(o^')-^s.mmmMmm\i. 

Kl 1 afcJ:tf 1 1 hm^yfy^^'ityT.'^m.t^ 

ctm-t. VT^fyxmi^^rmmmt^ 
ctm-^^tz^. fijiusi 1 a*3j;t;i I \i<owm 

[0 0 5 6] 02 (a) CDflllK*5l^Ttt, '^TfiiMSS 

(b) ©Igjgtcfcl/^Tti. eiUKl 1 a43<J;t;i 1 b(D 
7fiiMKl 2t<DEIIHia*sfct5t, s>2 (t + 

c) T-^ntf. ^7Bm,\ n±, ifi:^©-?7fi}iK 1 

2tciJtA.i:«iSMI>fO^S^-^^^v^l!K^©Hi;/c 40 
fijiSSt^^o CCT'Ji, 12 (b) (Dlii^jfffltS 
Cfctt5» «T; '^7ejMK{coi/>TM5iMgEH 
(MiMlEH^Ji) ^2 (b) <DSI 

[0 0 5 7] ^fc. itcfigStWJcir^^SSttlji^'f y 
6ai5j;tf^"7>K7'r>6 btt, '£vrLtia2(7)<i:a 

mvLm^nwmmm^'^^s. <t^ctmtL so 
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[0 0 5 8] 03t4±EM5IJSil«3i©e3IIBT(D«^ 

s>2 (t + c) ^?K/c UTl/^ntf > 03<D<};a(C, 

7ejMi^i iPEatcttffii^EMA^m^'L, mm=fmmit 

[0 0 5 9] Vy-(J^m^3ii. Vy-(7Vyy'JX^ 
13. I At. i/3-hVyyi^7.iil St. ^-(Xm 

mm 6t. s/'j-xfi!ai 7, 1 x:'3«?i 
Nt. ¥y-(7mD,, D,t. nm^E, t. fy 
yYmY.xtn:Mth^ 

[0.060] A«?INK:tt, K7f/^f-<y:^9rt(D 

a?D,a«^fi3MiSi bcffigptcgis^n, w-mf 

E .'titji^'f' y 6 a <r>m>\nm.t^s fy y Kffl? 
Ezii^'yyVy^yG h(0&lC&W.ttlX\,^^o 
[0 0 6 1] Vy^fVyyJT.^ I3ii. ««?E 

. t K^'T-ris^D. oratcigtt^nfcnMo s hvv:^ 

X^?T'fe§o t/c. K7'1'7h7y->*X^' 1 4W. K7 
D 2 i: ^'^ y K^^ E z <DFI t istt t. nfc n M 0 
S b^Vv^'A^fT'^^o ffc, v'a-hh^Vi/T.^' 1 
Stt. Siflffi?E. t^^^yKffi^^EeOISKSttSnfc 
pMOS h^yi/'X^^T'^So ^/c, Kv-rrh^yv' 
X^?13. 1 4, tej;D':/3-h h7>i/X^ 1 SO-ir' 

[0 0 6 2] i/'J-Xjgmi 7{i. K^-yrh-^yi^X 

^ i3tmmm^<mimxtn. vy-fyvyy 

'y7.^ \ 3i:iI?iW^%bTt.>S, ffc, i/U-Xg 
mi 8f4, K^'Crb^yJ^'X^ 1 AtfyyYm-E 

^<n>mmX-tX\. Yy^-7YyyV7.^\ At%im 
S^^^LTl^Sc Sfc. v-H-h 1 50- 

73 ©Witt, K 7 7 b 7 y 1 3 (r>wwm- e . 

i!l!l<D«SKSgctSi;tt.(=, '>'J-XgS\l 7^^L 

Tlig®?E, tgSSLTfcO, ->3-h h7>'->'X^? 
1 5®ffi7^0t1i«, K^-r^b^yi/'X:? 1 40^7 

yYm-Exm<jy%Wicm.t^tt%,\z. ->';-xg 

[0 0 6 3] K^-r^h^yi^X^f 1 3. 14t4,l^ 

x-hmi^is^i^^v^mtttyx.. ^-mx-hm 

TSA^a-U'^;l/<7)i:*t7-r5o )SfC, 'y^~YVy 

5o 
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[0 0 6 4] CfOK^f/^lslKStt, Yy^rhyyiy 
X^13. 1 4. t5j;Q'i/3-hh7>->*X^? 1 StCct 

[0 0 6 5] Wl^^x^t. Y'y-(A^^3lt. mX 
SSl a©FI (««?E,i:F7i'7iS?Di<DH) . 

[0 0 6 6] O^f?. Fv-('/'?|nl^3ti. iSi/^^y 

±E:fyxnntm\:misi:xfm\:mfkmi3 

5fl^T-^5o 02 4 0tZf*©AU>KX'('75"SF7 

i§e5MM';^->XTi:>{i, BmM^(D roj , rij 

ofc, cnt'stu mmmmi (ov'y-ff^msit. 

r>x. mmmi<om^BMf^7.-yxTm. 
f <o ro J . r 1 J -<7mm^ 1 fcssi^At 

[0 0 6 8] »lSgi54fc<ktfU->-/^ls]^5{i. '^Jfi 

iM8S 1 ^cmm^i)^m■^^tlX[,^ii}^^tl>mmi>^ 
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4 a. -?7i^{SMK 1 icmtEtimmmo 

[0 0 6 9] «i&;v« coilEfi^ 1 . 0 

[V] , i"j-xfifiti 7. 1 8<Dsmii*^ti?'ni 

00 [Q] . m^imzcomimi 5 cm . vy-( 
7hyyi/7.^i3, 1 Amyrnm^^tn^eni 5 

[Q] tU SfcfiJMSSl a. 1 bTcOgfi^jail*^* 
<. Bmi a. 1 b(OiIijSgj5T[l!b<0 [Q] t?«5t 

[0 0 7 0] Fvf yillK3*^Mf ^^'^Jfi^fiiM 

^ifc^ii&tsfctt, mm^ia, 1 btctns 

l)5it I . 

I> = 1. 0 [V] / (1 00 [Q] +1 00 [Q] + 

1 5 [Q] +1 5 [n] +1 5 [Q] ) =4. 1 [m 
A] 

T'feSo ttc. mB^mi a. 1-bF^OlE (J^Sg 

mzxmTME) V.tt. 

V. = 4. 1 [mA] X 1 5 [Q] =6 1 [mV] 

X'h^c 

[0 0 7 1 ] %t3. BM^ 1 a . 1 b X'Omnmi^ 

t < > -^Tt^fiiMss 1 mmmmK mxa 3 0 

[Q] T'^StU/c^^ttt, 

I , = 1 . 0 [V] / (1 0 0 [n] + 1 0 0 [Q] + 

1 5 [Q] + 1 5 [Q] + I 5 [Q] +3 0 [Q] ) = 
3. 6 [mA] 

V. =3. 6 [mA] X J 5 [Q] = 5 5 [mV] 

[0 0 7 2] %43, vy^:rmmmm^<Dm^ 

gm2tfe^^TrSt$t^rcfet) , ^^i£3M!S i a. i 
bfcgnsigi, tScfclfl^eJMSSl a. 1 bP^cDilE 
ttOfcJSrSo 

[0 0 7 3] 7 h (53^4 :}3J:tfb 

->w^!iiiS5) tt. itimmmnEv.^mmt 

^i,<0X'fiiftnirj:^tj.\,sttiylc. ^7mBMS& i 

[0 0 7 4 ] ±ge r^7mGm i ±T-®iBfflifi^© 

mict^mt^c 'ijtox. <7mBm&i±x 
^7mBm^ 1 mmic. m&m^os^o m 



t 1 
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[0 0 7 5] ±is mwMm^^m(D mm^^^o 
mo. 4 [kQ] i:i±mmi mmmi^o) 

^5Mm $5i.^{iAtl§Hl*^0. 0 5 [nF] 

[Q] tt^t. ^ymBmicoj^mic. xm 

mo. 4 [kQ] O^m^iStt/cl^lCtt, '^^T^^ 10 

1 5 [Q] / (0. 4 [kn] +15 [Q] ) =3. 6 

t%] 

mt^tn^o m(Dmmii. ^rmBm^ i ± 

[0 0 7 6] 5D^il$l/>'-/^a-.;; h^^ilijfflia 

{i:«,^?n/clilt^(Dx^s;l/4;<D[^0. ^J^tf 1 0 
[%] i^ATX'&^Httf^fkf^ta^o 

[0 0 7 7] -<7fi.^eiMss 1 icmtn^miim 

-< \ y -t ;1/T-S Sl^TS 0 , If i /u^ y ■< 

71 f fSiMSS 1 ±T'(Dx;t^;l.+-;&a?*l.^J: 5 

[0 0 7 8] l4tt±|H^^«l^i'-A3.--y hCIUKS 30 
T-a65, ia4{C*5V^T. 5i'egl54«. -?7ft^fiiMK 1 

tixmm,2 1 afcj;t;2 l b*^c,%«. ^/-c. -^7 

»ll!jffifii2 0(i. 5^llggjT[2 0a43j;l?2 0bA^e.* 
5^lSS5x2 0 ati, t^fraiJS i a^'mmm^ 

msiz 0 bli. i^ei^i^ 1 h(r>'m<r>'^m^t'^i!^ 

!S2 1 b<0-^<OSgi5i7)F^{c}fA^nTl^5o ^l!Si^2 

1 a (omm^^i. 5 o^xhrn- in. 40 

[0 0 7 9] ^tefiji2 0a. 2 0 bcDSMfflJi, ^^7 
fl^fiii^ 1 ±T'Ox^.;U4^;S:gL^iS:i^<t9(cffll«^ 
«:M'r5fcl6t, 0. 4 [kQ] X'mtV,m<bt. 
m7.\f\ [KQ] i:-r5o Src, -?7^(5?S2 Hi. 5^ 

[0 0 8 0] US/-/^|a]gS5ti. M®l7yy2 2t, ^ 
iQhyyi/XiiZ3t. A:^3S?IN.. INzt, ta^i 50 
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iig^OUTfc^Wt-So :»ii^gI54{e:J;D^^«?ti/c:iaffi 

MmxtitnixtiiQ^ IN,. I Nz ti, ^-ti^^nM 

l)7>/2 2(Dgi)A^l5IS?tC^oTI/^5o tfcs 

ouTtt. mW}7y:fzzmmj'uirj:^x\^^Zo 
[0 0 8 1] i:(7)b^>-/«5«. -<7{|^ejMfSi 
±-eox^>;l/:P;&gL$%i/^ v fc-^7f5jMK i ©^4"*^ 
e.5^(ISgM2 0 a. . 2 0 b%:n-LT^K$n'5ffiJjli{|-^ 

^igaits c t K j: ») , mmt^^Tm&m i c 
rij T'S^sA^) ^r^fliL. mLrz&kMma^xt!! 

.. INzK^«t§«lffib5>'->*X5^2 3%WrSC 

[0 0 8 2] f^xaynt^ mi(DJ^:r>itCVy-^''^f-y 

K^-fye b<Dr^fcstt?.nTi/^5o ej^l^to 
m^mmtib. mcmm/ifyyvij^^^xmi^E^ 

Cif^fijM>'U>';^rA{ct5i/^T{i. /Unyyii, 'St. 

tt. [ith^T<^xh^t\ mmm^^Lfzwrn 

[0 0 8 3] la 5 «*f!^cD||lSS<DJg^. 1 (Dfi^fiK^/^ 

3^ss 1 a. mm 8 a c7)±i{i:iEH$nfc^#eaiK 1 

•ai:, 16^18 a ©TltC, t^gillSSl aijtifiqlt^ 
1 a. 1 b(DKvl'/'!|HlK3ffi!|(Offiai5ttt> SV^JCj^lfil 

^{gJi^l a. 1 b(O*ISSgi20i)«Sa5tcti> Sv^fc 

i'M^i f *^^ti^n-mcgttc,nTv^So 

{c, *fii^8a©±lt{i. JfiMtlSatc^ltenfce 
7*-;UK j; 0 ffi^fiiMS 1 b nmmm \A\cuy^ 
^?^LT^/^?.>'^> K«Sl g. te<J;t;if7*-;l/k:<J:»3 

1^-5/5 Ktt«il h*Wt?)tlTl.>-5o ^tT, Yy^ 
/mi^^^-^tsYy^ /^9'yf9 (01 '^7 
1#^^ 1 ^D-'^y Kmi 1 c . 1 g 7 'J -7 T^^y 

(^at, l«»Safii2<D5^7 7"{4. -^7©^^ 1 t3!)/^y H 
«@ 1 e . 1 h C, 7 'J 7 :/3py-r-c y fctt 
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[0 0 8 4] $fc. '^rmBM^im'Puni. m 

[0 0 8 5] E6«^^ttP'>-/^a- 7 h (5^(6^95443 

-<7mm^ 1 (D^^fiiMSg 1 a , 1 b (Dl't'ji: 
5:'(S^^y F«i4 afccfctf^Kny^i^ h«i4 c 10 

4cO±lta, «5iJ18a msm) icm^fWz 

[0 0 8 6] S/c, 53^(6^1^2 1 a, 2 1 h<D-<7&m 
K«i2 1 cfc-<J:r>*ny:?^hHi2 i dif-Wtn^^ 

nicmibnx\^^i>o mmic, i^mz i a, 2 1 b© 
2 1 eisi.i}oy ■^t^vmmz 1 f A^^n^^ti-iiftici 20 

hLTi/>5/^yH«8i2 1 g3bwe.nTi.^So mm 

tc. a>^i'm!i2i f(D±lfc{i, tr7*-;l/{c<i; 
•3 3y^i^'hlSi2 1 f^i:ay^^^LT^>?>/^y FS 
<S2 1 h)!)<igttt)nTt/''5o 
[0 0 8 7] ^LT. :»tefiBt2 0a. ZOhO^'y^ 

a. 4 b. toiiX}^7^imz 1 O-'^y K«1i2 1 c. 

2 1 g K^n€n7 U 7 /^-y -^if-yr-i >^ (El 6 <D 30 

1i2 1 e. 2 1 hlC. ^n€n7U'y7'5^'y7't^yT-< 

[0 0 8 8] HfiSOfl^^ 1 <D®^eMI/U->Xr AeDlf 

at?*5 K7'r^^iHi8S3 io j;t;ut/-^« 5 coffifjfflK 

OV>Tl.:<TlcSi^t5o 

[0 0 8 9] St\ K7^'>'^0SS3K*5l,^T. J^-m 

l^?n, K7'l'/^!HlK3{llfcM5o Of ^, ±tE{c5^« 
5:-<7©MKiOF7l'^^(HlSS3il<0jgST*KiRL, ± 

isy-fXtAs^isi^^riggs-e-sfcfetcgit^nT so 
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5. mm. -<7i^eiMssi©#i4'f'>e-^>'x*^ 
1 5 [Q] T'^ntf. y-rxr^iiSini 6<Dgfix<i«-i 

5 0 [Q] KtSo /'l'XJS*Sfii^tI»S-r5C 

[0 0 9 0] iX'J-XfiJil 7, 18ti, F7^/W 

V\ i^y-XgJnl 7. 1 8<Djg}nm. 

^ W 5 A^fflffilf ^^aiT-t 5S5fflF*9T' F5^/^(h18S 

3©ri»«:^*^l/jNic^sffit-r5o i/U-Xfi 

fill 7©ai*fc{i'>'J-XfiJil 8<D*^*^lt5, feS 
i.Mi->'J-Xgfiii 7feJ:tf 1 8«:tBS-rSi:i:tRlll 

[009 1] F7f'/^|51^3{C*5l/^Tti^ F7l'/^F-7 
>'>'X^f 13.1 4»Cj;t)«|fig$n5, l€A:^<i#T 
Sfc'(j!eoT-?7i^f51iS 1 tc»r^Wtfflffle^;&{}t^ 

5. jM{iA:^fl^T S tii£oT-?7t^<5iM^ 1 
[0 0 9 2] «SV« t4F7'f/^lHlK3«:tty3S^<tO 
X *5j:tf^7J/FGNDi:±ISa^<OlHl8S*g^g!-r 

a^^^yF^-rytt. -en^niiBo^'y F7-i^%S5 

[0 0 9 3] v^3-FF5yi^X^ 1 5*^^l/^^^t 
{k-r§i:> Yv^)^mx^(^WW^l■^^-f^yY^ 

i-^tmi%^y\L-9y7.\zmcf^^ nm^-^ye 

afcJ:tfi^5>F7'fy6bfeG3MST'a&5fci6, ffi? 
E . - E ^ F^*^i^-i' y\^—$ryx{cmtt^t. t^^E, 

Vdd Jjiy'^^'^^FGNDtl-pTUKo CcD^SItO 

cntiDijg/^^vFroig^^^^^^-tJ: 

[0 0 9 4] ->3-F F7>v^X^ 1 5f4. F^'f-'^F 
7>->'X:5?l 3. 1 4m7t^t^\CtyL. ffi?E 
, , Eimic-<.7Bm^ 1 ?:/U/Ut 51j5it^SS^}gfi!c 
t?)i:i:Ki:(?> F^'T/^h^yi/X^? i 3. l 4*^^ 
7L/-ci:tk:i!8?E.. E^iad'ii'rye-^ryxfCJ&e. 
*i^<J;9K:-r5„ cntcJ:'?. F^f /'^EH^s^Dl^^E 
. . E» T'©x^.;U4^(D^5l^tci > F<OS 

[009 5] $/c, F7'r-'^@»3©F5yi;;^^f(Dx 



(15) 

27 

YyyJT.^ 1 ]^'7^rhyyi^X^ 1 3, 1 

lHlSSfcM9iJK^tte.nTi/>S/c46, Kvi':^h7y->*X 
1 3. 1 4<DXl'7^y^Ott{C. ±|ae3li[sl^(D 

x^^o;^'!' 7^y»^ti:tet^Tffi? El - Er y 

[0 0 9 6] J.;(Tfi:s i^a-h h7>'>*;^:5r.l .5(D;*->' 
1 5(D;i->jgmiia. K7'r7'h7>->*7.^ I 30 

Yv^-7\-yyV7.^ 1 3. 1 ^mymm. 

5 [Q] . SlSSffitaZOffiSifil^l 5 [Q] 
i:tl)fc. ->3-h h7y->'X^ 1 5<D3|->ffiStttt, 20 
15+15+15 = 45 [Q] 

[0 0 9 7] uOctdfc-rsi:. «ig/-^v>F*^?.a 

/:5^7yK (4|g?E.. E») A^SlfcKW/msO 
7'f''»3-i'*7>Kv'l'y6 bSttt, s^^fko 

[0 0 9 8] :^tc. U->-/^[gsS5ti:fet^T^ Sifijy 

yZZfi, ia4£0J;dtC. pMOS h7>->*X^p.. 
pi. pi t, nMO S h'7i^>';^^no. ni, rii. ni 

t^^t^o muctsh^r. ui,ihyyi/7.itT\Am 

^m^X'h Ox 1 1 h 7 > v'X p > fci D* n . t 

mn^nmx'h^o mm i , i » a. i n. . 

[0 0 9 9] i:(01i()7>72 2a. ©X{i^<D roj 40 

^fcii rij (Oi.^tnfj^^mtimmmn^kfjtn 
tcti^ist^mm^ctic^*). Bmmti^ roj t-* 

[0 1 0 01 mmjyrz zmmms mmm 

7yytm\:'-C'&ii)K -<7M^BM'^ii}^^mtti so 



#1182 00 1 -2 1 1 2 1 1 
28 

iit^ibic. mm7y:f2zizo\,^xiXTizm.mt 

[0 1 0 1] Ml]7yy2 ZfCfcl^T, b7>i>*;^^p 
I. p2, no. m. nett. Mi)li*ia5i&<ifiELTV> 
1)0 h^y-y'X^'p, iln.. Kvy->'X^?p2i:n!{i, 

pifc<fetfp!<Dy-M®i, b7yi^*7.^p2(DKb 

A:^lffl?IN,, I NJc^-n^'njgM^nTfc'?. hy 
yv'X ^ p 2 fc J: tf n i © F b-f yHili, lil:^fiS? 0 U 

Co 1 0 2] f fc. Mffil7>:/2 2tCfcl^T. F^^S^* 

7.^p3fcj;t>*n3«. «)S5tiS^g|?^1fJ5!cLTi/^;5o F^ 

>->*7-^?p3fcj;t;n3«. ajFijtjgii^nTi^'So f^ 

7> n 3 oy-xmfc J: D* F 7 V i/'X p 3 ©y- F S 

^yyYy^y^tzii.^yyVf'^^-y^fiL-c 

y^VFGNDKgli^nTV^S. F7>i^7.^5!p3<D 

FLz-fym *?.mcF^>->'X^n3CD'f-h®lS 

^snxsvi^^ymmn. mmmm^<Dhyyi/7.^' no 
[0 10 3] ±iBo«j3itis^a5{i> mmm^<D^9M ' 

1 0 ^Wt§/c:i6<0 F^yv^X^ no toy- F^E^, 
F 5 yi/Xfi no © L$V>fi|«Ejfi < <D^^iii,<Dtt 

^rctbtcmf^nx^^^o asjiiissgpoF^ys^x^p 

3©ffl5ny^?-^^yxg^ )b^F7y->'7,^n3tDlSS3 

y^^^yx^'oi^^hii^miis i-yy-iyx^ n.oy 

-HEViti, h7>->'7.^n3tOLti/^tlEfi:3a< 
COy-FSEVitt, FvVi^X;?no<Dy-F 
«ET't,fe5A^e,> F7yi>*X^?no(DLtl/>fii«EA^ 
F7:/i/*X^n3(DLtl/^fil«Ei:-S!{LTI/^n{f, F 
7 >2^X n . oy- F*®Ea> F 7 >->*X ^ n 0 © L t 
t'^fillEifi<©$^*t<0i:*5. COl^K. Fv:/ 

'>'x^P3 0ffiS3y:5^i'^yxg^ ^um^ctic 
i. *) . mmm^m. i » ofii^»t 5 c i: a^oj 

[0 10 4] ±ia©iii)is^gi5«, A:^$n/cfisi^ 
eiMi^tfSufc^i^^sEv.^ti} 
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^iift-rctJb^T't. i. + h = i.^ifiJt-r5(:^*'T 

CO 1 0 5] A;b«? I N. li^tmi^itLxmB. 
^fijMK 1 a ttWiS^'Ty 6 a 

X. mmm^-^nx\,^^ttiai, m&mi 
a mmi. amm'^ i b o t.K< c 

Dtrai<*'3. ^timouToy^MmmmE (h 20 

lOKU-YylEV, J;f)tif <^§„ $?){C, 3^:>^r 

- hv^XK J; o-^jM^GJUK 1 ±ommic/u 

I N. ® A:'3Slt^-v->'^nfcfl?§f*<^T]K«?n 

fc^i:T-*ntf. V.-V, = 0t%5o !l(0^olC. % 

j&ts*>§*Hcj;»)ejMt^(D roj rij-&g]it 30 
ffllfflt^DSgtctt) roj . rij ^airstwT' 

[0 10 6] h5>v'*X^n.Offimii^R« , Yyy 
g.ii = 1 / (R.1 +R,>2 ) 

tttR.t-rst. mi7yzf2 2<ons.vikimz 

' lix 40 
G » = g ti2 X R p 

— Rp/ (Roi +R112) 

hvy->*X^p,*5d;tfp:CDg$T[<SRp«. V, 

-5/c46, «Eli»l$G.tt, Vj-V,*mt5Bif:A: 

t<«:5o ffl^iS^!b^A:^l^n5i:, Wr-V,m±t 
5fcJ6, «Eti^^G.«. ffi?fl^*<A^)?nTl^* 

n/cttti:®Eia*i$G,A^ii:*:-r5Ci:fi, »«?n 



#M200 1-2 112 11 
30 

CO 1 0 7] ttz. mi7y:fzi(r>^>(i-\ v'?vy 

'>*V-.-V.t4. 

Vz-v.= (i„/i 000) 

t;f^T, *Bffim^TlE^iSS]Ttl)3igSBT% 
y i^*X ^ pj <?Dffl5a yx^mtr 5 Z.}L\Z 

CO 1 0 8] ^fc. §fflHiti«^aEV»tt. 

ilti/7hLTl.>5fc46. l^Kb'^;l/->75'^}$A 
^5{CCM0SU'-<;UffiIEIslK^}fAbT*>Sl.\ 

p,. p!©y-ntfii^i^7yHGND(cgiE-r§iiiji 

[0 10 9] 5fefcIJJB^U/cj;3t, -?7M^fi5M^i± 

^^■a-^) %^y\L-9y7s^m:mi^zti:!^mt 

1 0 [%] WTtc-r-5i:tt±IE©lfeftf:*So ±12© 
ficje-m '^7eiMS&l0^f}'{c:»J$U 

[0 110] b->-/<;[HlK5^0j:9^. MOS h^^i^* 
X^?colii7y/JcJ;;i,lx->-y?!llg§T-a. A^'^Sltt 
MOS YyyV7.^<r>tf- h§lfej:i;?-(DJij220$4 
S1T'$'?, C(DA:^Sl*<0fc**-ti-5Ui/-A!51gS 

(^J^lf. A:^SaA<0. 0 5 [pF] WTObi^-/^ 
0^) %ll^gt§iOttfflilT'$?>o ilOfcJi. -?7{i# 

eissKDi^iiSiiigfc. gsififio. 4 [kQ] a±<D$eg 

^n*>e.^5^ftg}n2 0a. 2 0b%^tm^«o 
[0 111] m%.\i. ^^fejMKl a. 1 bOlfiil'y 
l^-^yx«:15 [Q] , »©lgfii2 0a. 2 0b©a 
SiiB^l [kCl] tr-St, HH«D5J«bi/-^^a-'y 
hfca, -?7t^ei^K 1 ±©tSji^^©x^;l/4^0 

1 5 [Q] / (1 [kU] +1 5 [D] ) =1. 5 
[%] 
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■li. m^nfctt<09S. 5 [%] fCiEgtSo ^ts. 

^ni±x^^)i^:^mttircx.^-.)i^o 1 0 [%] u 

[0 112] tfc, ^mtmz 0 a. 2 0 b^fifiifil* 
5 [kD] tt^t. H@O^Kb->-;^a^-y htc 

1 5 [Q] / (5 [kQ] +1 5 [Q] ) =0. 3 

[%] 

-7^01-7 3 smwFictzmti^&^o . 

[0 113] b->-^W5<D!|ti^T-$;5||fflh7yi? 
7,:?2 3a. Ui/-/^|H]SS5(DA;^iS?I N,, IN2FI 

IN,. I N^Klggltn. ^iSb7yi/*X^2 3©y- 

[0 114] %ib\ *lffih5y->*;^^2 3{i, A;bffi7 

IN.. I NiF^^^fflt^nMOS h^yi/'X^T-fc^ 
[0 115] *|4Sh7y'>*X^2 3^^tt^aifcJ;t>' 

A*$nfcjMfmtc$£oT'^7riitfe)Mss i (cffjwi 

tb. ^TM^BM^ 1 ttlffi^t*m*n5 bi/ 30 

-^«5(0A:']ffl? 1 N.cDA;']^! (h^^i/'x^ 

[0 116] <sjit^<o«*&*<f?±$n, -^7m's& 

% 1 AW7«lg/i^7 V F^'TV 6 (0 1 #BBJ 
Oii^n/ctttfi. i/i/-/^[5]SS5{i, ±lgA:':Sl 

tg^t-i;$nfcn?f^:, K7'r/'?i5i8S3tA^i^n/c 40 

A^BJs^T'^v^i:. U->-A-E]gS5tt. ffiffi«^£D0tja*^ 

a]t5t:i:A<T't*<%5o L*^U :»«aSi2 0a. 

2 0b<DSSi®i, 0!lxtfi [kQ] t±t\,^rctb. M 
i)7y7'0*i!!)^6:&5fif*«DUi/-/^Isl«ST'fiv ±I2<D 

[0 117] ^cv. ^y'y-f^m^5v^i. xtts&^fi 
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[0 1 1 8] S [GH z] Oil!lT^'>'^;H^cO/'?;V 

vyVT.^ 2 3^o^mc■:3l^TJ.XT^c|^^a^1-•5o t-f, 

*|iffihv>->'X^?2 3©lKliliSS!Jt4> 6 0 [GHz] 
W±T**5i:i:A^MSLv\ ±B2©A:^Stt^ 
5 [pF] ttSi:, ^li!J8h5:/->*X^2 3©fiStffll 
(4. 2 0 [Q] J-^iTT'^SCtA^Sf f/i. ±|2 
OA:^§1^2 [pF] if-St. $|!iShvyS^X^2 

soSSittt, 5 0 [Q] «TT*5<:i:*^lSLi^ 

•3 $ "9 . h 7 > 2 3 (nmrnt . ±ffiO A^3 
SltfDBt^a^iM GO [ps] J.XTE*5(iT'365<: 

[0 119] *|4!8h7yS^X^?2 3©gmi«. 

^T'jimhZ l(D#tt^>l^-^*>XtS^LTl/^5i: 
iA^aSU^A^ i^ah7>->*X^2 3<DgJiffitt. ^ 

lA^^lj-nif, «h7y->*X^?2 30jgfiifiW. ^7 

[0 12 0] %m.cym i oeai->xrA©t^fijiift 

^ [GHz] tt^. f/cs «!iV« ©lEffl^l. 0 
[V] . i/U-Xfiial 7. 1 S^gfiit^^-tl^'til 

0 0 [fi] . ffifejMSgi a. 1 hm'^^y\L-9y 

X^^-tl^ni 5 [Q] , JISgif[2(DgStt^l 5 
[Q] , ^=7^-T\-=yyV7s^\ 3. 1 4C[):^>gin{i 

>£^-n^ni 5 [Q] , '>3-M«7yi^x^f 1 

ymm^^ [Q] ttSo ene.«o^{ti±. ^jsojb 

«l<Dt^{gi2I^U->XTAtC*5l/>T. §5 [GH7.] © 

[0 12 1] f-r\ J^MA;^lft^TSA^D-L/^;l/A>e, 
yyyV7.^\Z, \ \it^^yi!yt^-^tiL%i\c^ 

ys-yv=7y'J7.^\'bn:^-yisit^^o 'ys- 

hh7>->*X^l 5(D^f-y*7{i:<fci5s '^7{iffEiM 
Kl^/^-r^UtSMigSA^^tiSc ^/c. 
'('Ah7>->*X^ 1 3. 1 4<D^-y;i-v»c<J: t). ^^7 
ffl^fij^K 1 tosgftg^ (K^-r/^h^yi/'Xi? 1 3. 

f#£jMKl a. ffl^gaMKl b. fcitf 

So lig5'l'y6aA>e)'<7l#fiiSlffil 

««§;^^tagiiA^«j8$n. ^7f ^ejgjs i (oags 

g!SA^6y7>K^'<y6bfcaoitAm3i* (tl^gj 
^Si:. «S7'('V6aA^e.l#fijMKl afc::/7Xl 
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[0 12 2] mmmmmmuzib(D\''y^/^ 

fJitS) {Cfet^T, F-7-Y-'^h7>">*X^ 1 3. 14. 
JalfOjg'MM 0 J; 9 . 3 - 1- h 7 > i/'T. 1 5 (D 

e^tirzi^a-vhyyi^xii 1 5 tmm'^^mm 

iith.^rji^\ !^-pT. eit^fDH 1 (7)1 

mmcu^r. mm/if ^yi't'^mc (SsI^e,. 

oiW^tcfcv^T. liiv-oe*^?) F^-Y Alalia 
y¥y-<ye bA^e. F^-i'/^iHjgssfcftj&^nsv'rt 

[0 123] F7'l'/'?|5|i?S3*^e.'^7itejM!SHC«^ 

iliSSJn2ii(?)ag|5fcl-r;5o y^Xlj^ 
©gSn^^l^eiUKl a±«rF7i'A|iK3M!!)^5il^«S 30 

[0 12 4] ^TM^BM^im^i&tKzmnm 

[0 12 5] -?7^^Sgfix2 0tJ;DU'>-/'?a-7h 

K5cDA:>]S? 1 N, KA^)?n, A:^ffl? i N. (Dkti 
atn*<. ^^ttK2 1 b±«:eSt, Ui/-/^|5iig5<DA 50 
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*|SIS?I Ne{cA:^?n. A*ffi?INz£DA:^iSl?:^ 
+— >*t^o U'>-'"^(s]K5(Dgi!)7y:/2 2W. A:^ 

N>, I N,f^(DeiM<i^ (istit^mE) 
Lxmrnb. m:^«?ouTtc±ie£ofijMfl^tcfsi:/'c 

? I N , , I ^OiaMf ^IIEtcjS i;/-cll8il*^i|^4S F 
7i^->*X^2 3{CjSKn-5c 

[0 12 6] 3M®A:'3{S^T SAV^-f'^-^;^7b^e 

F7yv/'Xi?13, I 4(i^'->:t7^-)i§t .htt. 
i/a-F Fv^i/'X^ 1 S^^f-^t^S-lt-So F^-f' 
/^F7>i^X^13. 1 4<7)^->;«-7(i:d:t)x '^Zl 

^fijM^ 1 mmmmmK-^n. -<7mBm^ i 
[0 12 7] mm(omm±t^rzm vy^/^ 

\-yyV7.^ \ 3, 1 4. i5j;t>'~>3-F F7>'>*X^? 
1 SCX^-y^Vi'W^ (COfijMg^^Wfi^cO^ 
^p^'SkmtXz.'mt^^. WT*f<:S2©a^i:l!i; 
t5) tfct^Tx F'7^'v^F7>v'*X5f 1 3, 1 4. 

*iii*'M'>tSo core*. ejMii^<D«2(Dai^«iia 

tcfet^Tt. ±fS^il^J!l!ligi:lRH:J;^{c. ±fe{£3M 
lalKtx C<Df3@f[Hl?SfcM?iJ(cSlt?)n/ci/3-F F7 
y'^7.^ 1 5i:<Di)W&#fi!cgjn<io^fl:li. tJt/uf 
i^oT. fi3Ml#(Dm2(Dl^S3iatfcl,>Tfe. 
lM/^*7VFA^^l/c («?E,. E^*>c,Mfc) Yy 
'f/W3«-<:/tf-^>X^{k(ilJi:A.^*<, Fv 
3 \fm/'fy y K*> e^lTBlElKo!) J; 3 tc 
mt^o off). eiMl^omzog^ffip^fcioV^T 
fe^ l!!l7l'y6*^?,F7l'M|5]^3tfit$&$^5ag?t 
(/vXH^cDiSiin) . fea:tf Fv'i'-'^lHlSS3A'6)y7 
> > 6 b Kgftniitytgit > Fv'T > 6 b 

6 Fv-Y^N'sgss t^jg^ns^'f txsi^<D8itn) 
[0 12 8] c<j^m.mm\m^m.f^7<\/7.Th 

•ett, 3 - F F 7 y s/'x ^ 1 5 mywm^. H7 
-r/u^yi/'x^i 3. 1 A<rii!ymmt. mm^ 

2©fijnfiI(0Mtti:^L<^5<k^fctTi^5o iKO/c 
if/ ^^'7 y F 6 £/c: F 7 'f / 3 <0-f y tf- ^>X 

[0 12 9] af-pT> F7'r/^@K3tt, eisi^^<Di 
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[0 13 0] m7li:^m(0^m(0Bmi<0\^y-fAm 

^3tVt^<D:^UyhX^y^mYy-(/^mi^ (02 2 
(0 F7l'/^lHlK 2 0 3 Om&m^comm/ify 

mvy-(m^<D-(y\^-'$t'y7.mtx'$>io la 

i/^fdaT'^"). ^S&:ft0T'ti^i/\ trz. 07 (b) T 
©IWm. mZZnhyyi/X^Q^-Q.^X-fy 

i-y-ift^. mm mmmm^) m^t^im 

[0 13 1] m:(Dij]yyVX'fy9m\^y^''^mc 

Yfs^h%rc^y\L—^y7.timi (b)©?,, B^OJ; 
'fX;b^fl^t?>o fi\yyV7s^'y=^-mYy^)mmt. 

Vyy'Jxitq^, q-Mt^mmmtt. VyyVT. 
*) mzz^W) . Vyyi/T^^q^, q,t!^^-y^y 

t^tt. Vyyi/7.^q,, Q,\,i^-yic7L. Vy 
>i/*X^Q.. (^^m~yiC7t^tt. YyyVTs^ 

Q,. (^.^i^-yicyt^, Woz. mmmoy^ri 
=e^(Dmm^<D-(y\i-^'y7.^{mmm i;t'$ 
*). Bm\cmu tmmiBLxmmmKm 30 

5o C(Dfci6, ±se2<iOilJiJ|eIS§^^£?ijtElLfcK 

[0 13 2] cntCjtL, ^W)^<OYy>(i^mm\i.. 

Vy^>'^Vyyi/7.^\ 3, '^Tft^iSiMSS 1. 

fcvT. K7t'/^h7i^':^;^^' 1 3. lAh^^-yiiry 

t^tt. 'yj-VVyy-JT.^ i ^m-yt7L. 
g2 0l^M^(i:i3^^T. K^-Y/U^Vv';^^! 3. 40 
\ Am-ytyt^i:^. i/3-VYyyi?X^\S 
ii^-ytyt^o W. 1 oii^^f^tcj5i^T«. K^-r 
^■^h^yi/';^^? 1 3, 1 AnmKm\t. ligfix*>65l-> 

^^r^^ci3V^T^i:^ h'y-f^^hyyi/?.^ l 3. I AO) 

mjimi. tymmi)^^M&mcmu ->3-hh 
'pt^o aeoT, ^i«Di^i«[aicfci,^Ttt, iisoe 
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hhyyJx^i 5<0'<y\^—$ryxtimaL. mz<o 

y\d-i''y7.ii'^m'Pt^. c(orzib. k^-y-'^ 
messm mi (a) oj:-5k. si^SBiat^ii/^Tfe 

± t T v> 5 {ti!F^(D-r > tf- t |Hj 1: % o 
[0 13 3] tSMl^tDfitJi&jbm^n, '<7fi^{E3M 

^ejMss 1 (om^mifmmi^nmmcmmm^ 1 

a{c^|&$nfcy7;^HtfcJ:OTO5iM!^l bC'^Jg 

MUchtit. mm^l atjJcQ'l bOlffiaiilU 
fC^ftSo fc/cb, t^fejMSSl ai3j:tf 1 b©^® 
li. mWME(D 1 / 2 ict^^m-li^ji < . '^7<I^{ej5I 

[0 13 4] f /c. mm(ommit-^n. -^71 

<oA:'3ffi? IN,. I N2<oktinmiz^'r-i^-inrcy 
yxn^is^xs^-(txmm. muhyyi/Ts^zz 

K^-r/^dlgSSOAM? IN,. IN^ti, Hffi 
v'-/N*i9iss 5 (Dimry-fz 2 (i. A:t)!?^? in,, i 

[0 1 3 5] ctDi^lc, ffi?Sll^©#ti|^3b^#iJ:$n. 

^7m&m^ 1 mu-T^ y'lfictjiotzt'^ic. u 

'>-/^|5]gS SOX^iS? IN., I N2 ^K^tt^c^ffl h 

yy'yx^2 3\cii<0. ktii&=?lN,, li^zcnxtin - 

m^i-^—y'Lxi^rzm^^m'^Mztm-i^^ctiz 
[0 13 6] w±©<t a (c^jsgtomi 1 1 intf . jMfi 

X^lfi^T S*Vn^ \y^}V0)tt:*yLZ^7m^Bm 
i9±t^Yy-(/^hyyy'7.ii 13. 1 4i:, ±12^1 

imm^mWit%i/3-hhyy'y7.^ I sttd: 
*) Yy-(^mmm^b. '>3-hhyyi/Xit 1 5 
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O^VSfati*. K^^v^h^Ve^;^^ 1 3. i A<Dt 

yumii. mB^^i a. 1 hmtkumt. n 

> K*^ 5 Mfc K 7 1" AlElK 3 ©-f > tf- :5^> 
y -Y Xfc J; '>lcDf='-i' 7 r b > ■> + K / -Y Xc[) lo 
^{mt^Cttn't^rc^. /Un^tcgP) tic EM 

[0 1 3 7] ffc, \yi/-m^5(Dktsmln^. 20 
1 N:St$|JSh7y'>*7.:5'2 3%^t7/c:C,hlCj;'9^ 

Mffijjt 20 a. zoh^if Lxi^i^ttimmmc 

^-i^-^nm^m^hyyi^X^ 2 3*^LTii^ 

CO I 3 8] Sfc, -^JtteiHi^ 1 ©ji*(D5^tefflJC 
'^J^^lKffifitZO^^ltfcctfcj;!), mMn<0-<7 30 

[0 13 9] tfc> -^TfijMSS (-^Tfi^eiMSS 1 , 

Tttjg/y^yK^i'ye. -^T^^^e^Kz 1) ^mm 
i'^>y7.m\,'^7mmm^t^cti]'^X't^rc 

to 14 0] ^/c. K^-r^WSOffl^D,. DiP^fC 

fii* /.-r x*< K 7 / 3 k: A:ti ^n%i> j: 9 1 1 5 • 

yeK^A^B^^mt^H tii^X't^o 
[0 14 2] t/c. H^-r/^lHl^Skli/'J-XgJnl 
7. 1 8 ilKJ;*), K7-</^lHlK3<Df8tli 

:^3%fiiSt5(:tA^T'tSo 50 
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[0 1 4 3] **5. iti^mmmix'ii. j^mui/- 

^7'»m^2 0fcctt>X7{EHIK2 1 
?r^LTb->-^^(lIS§5*-?7{i^ejMS§ 1 tDJitf'tCg 

% 2 1 %iatt-rfi:> '^75^iiagjt 2 0 lt u-^ 

-AlalSS 5 ^-<7mBxm 1 O^^CSiSIt 

[0 14 4] $e..tc. ,iA;^iffifit (ilxtf. i 0 [k 
D] ) . *^^Ot**^SA^Sl (0IJ^f4\ 0. 05 

[pF] m (DUi^-/';iHlSg;|:^lT'tn{f. ii-Il^b 

0t*^-a-5A:'3gftOU->-/'^|HlgS2 5^:'<7«^e 

jiissicoji^K, mmtmittix^§ii\ ±ts 
mmixi,. ^7 m&m^ I ±x(Dmim<D ji^-^ 

[0 14 5] msoMktiis.mti-'-Dots^rji-it^ktin 

l®l/>'-A|5]]^2 5(4, Mi)7y/2 2 (g|4#Bg) 
0*A^e.*5«?jST'^< . ±tE^a60m 1 (0 1/->-;^ 
liI?S5(DJ:5fC. ll^h7yv*X^2 3 (04 #11) ^ 
L*v\ 2 5 ^'^7fl^e3MSS 1 0 

l4'fi:iI}gg^-r5fcJ6«0»Rg|52 6(Dlijitt, fiRRtf 
l9(DJ:at^S„ |gl9tCi3l,>T. 53^(gg132 6a. ij^tt 
/^yKl®26a. 2 6 h i^t^ziy^^ ^ hMMZ 6 

c i:^st§o '^7^^fE3iss 1 (omm^ 1 a . 1 

bOja^Jctt, ii-K/^v F«8i2 6 afecktfi^iKiiy:5' 

^7 Mji2 6 c ti^tti'en-mm^fihnxtsKis -^ti. 
=iyf^hmm4c<D±Micii. atci9tte.n 

/ce7*-;l/8 h{c^*)j^i^Dy'^^hmmz 6 ctcn 
y^'i' ht5^^lS/^y Kl@2 6 bA<gttP)nTt^5o 

>y mW. 2 6 a, 2 6 b tc. ^ix^'tiy 'J 7 ^f^-y '/jp 

[0 1 4 6] Sfc. ±!S^SS(Dmil cOl^eiMAX-V 
7,riAJC^5l,>T, bi/-/'^[5]?§5<DA:^Slt5'-\'— >* 

ttirzm^^':&'pMcmt^i(ii'mmiitiii. u-y 

[0 14 7] $/c, ±teilfiS<DiB^l 

if^cti>^mx-h^c 

[0 1 4 83 01 o(omB;Mf^x'yxTm. mm 

ffi8±tc. -<7mB.m^] A. 1 Bt, l|iSS;fix2 
A, 2Bt. K^f/WSA, 3B*^tyK^'l'>'^5^ 
7/2 7 »SK2 1 A^^tt-5^^tegi54 Af:, 

imz 1 B^^^-r5i^ttgi54 at, bi/-/^ip|K5 

A. 5 B^^tf 2ffl<0U">-/^f--yy2 8 fc^^ttfct 
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COTfeS. TAJ m&^Mt. TBJ (D 

[0 1 4 9] 11 OO'^Jil^eJiKl A. 1 Bi3<}:tf 

»eK2 1 A. 2 1 Bmm. mTum 1 1 ©j:-5 

tc, lHl!SSfi8®«ei^l8 aJcfcW. ^llfc<kt;il 
2ltC-^7iff5)MKl A, 1 B^IS^^^ ^S^fecktf 
^ 4 1 (^1) tC-<7(B^§{5jMSS 1 A . 1 B ^mi'fii 4 
llSltl-So '^Tl^^^l A. IB^SfiKt^t 
^eK^8SH<D|&^lB c (OW^ t , . tsj^lfj^tmz 1 10 
A. 2 1 B ^<gfi!ttS^ll^^KH(OffiiSl 8 d Olp* t 
: -^T^^fiJMi^t^^lSSSOlKDffi^® 8 e OJi* 

Ti$L*i/^J;a{ct-?.o Sfc, <7fi^fEjM^ 1 A i: 1 
B> *3J;t/5^«J^2 1 At2 1 Bfe. E12T'IKR3Lfc<t 

[0 15 0] iissomi2 

01 2tt*^WC»||ffi<D)gS2<D#^gKl>'Ui/;^rA 

(om^mx'h^c 01 2fctei/^T^ 01 tiiicfe 

It. xm^rc^fmrn mxMzm <DYy^'^m^ . 
3 1 . 1 ffls fct4?iiaffl (0 T'ti 2 <i) <D5^(gi5 3 0 

ltiV>-^^^7y (01<DI C^-y^l OW I^K 
[0 15 1] C<DmM(DBBZ(D^M^BM^'^7.i/7^TL 30 

(c, ui/-^^[HiK3 1 ^-^Tf 1 ©ffisptg 

lt> liS/c(i?McDK7l'A|ilgS3i&'^7l^ej!l 
IKlOlftC^ttfctcOT'feSo 
[0 15 2] Mgi53 OiS^nzmctiltst^ K^'TA 
liKStt, K7-r/^a- 7 b«:lifi!tLTl^5o '^7 

TS*'A;^5nSo S/c> 5J«8^gi53 0a)AXh7>i/- 
A|5]K3 2tctt, ffiWlHlK (IMjltf H^i'^^^-y:/) *^ 
P.i'^^-7;USf ESA^A:^D*n^o W.m(Dm\'y 
-r/^a- 7 7^Ti'7ti5:5<oav^-rnAM<i 
T*5o 7i'f-f7*5^l8K7'r^'^:i:^7 

EiktSA^ 7^f'f7K:%oTi>^V^»ttH7i'/^a 
$/-c, 7i'T'(':/4»eF7i'^^a:^'yhfc 
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tnSi'^-^^m^TStt. D-U'^;l/T'^56 7^7 

Stcti!f^T> fflMl#^'^7^i#fii2lliSiOji(f{i:«^J& 

Co 1 53] 5^KgP3 0tt, /UFviXiz-y^lilKS 2 
32ii. nMOS F7>->*7.^3 2 afeJ;D*3 2b*^5) 

sfc. '^75^iS!S3 3{i. M^ij^seaa^nrc^ 

JSK3 3a*5<);D'3 3b*>e.^So h7>i/X^3 2a 
il^fiiMSSl a©ii1'<^)5^«4St5^Se^K3 3 aO- 
TJCifflgPfDF^tcJf A^nXfeO. Vyyi/7.^3Zb 
a. fiteiMSSl b<DjitftDi^(S4iiifc5^tegS3 3 bO- 
:'3^DffigP(7)^lCjfA^nTl/>5o F7yi/*X^'3 2a, 
3 2 b<D^-Vmmitli. ^^^-7;m^E SA^Atl* 
5^^!JS3 3 a©ffi:^©Mi. K7^^^111!K3€» 
K7'f7iSi?D. (E!1#!S) tgil^n, 5^i!g!S3 3 
b©fli;5<D»i. Yy^J^m3(DVv-(:rilg^Dt 

[0 1 5 4] h^y^z-z^mSSS 2«. l'^--^;!/ 
{S^E SAVN-i'U-t;l/{c^;5t (i}|lgL/v/-;^a-'y h 
*^7^-f-i'ytc:ft?)i:) . h^>'>'7.^32a, 32b 
^tyt-it. H7'l'/W3fej;QX7^KSS3 3%'^ 
7«fe)MliSl03itftjfi^t5o ^/-c, -C;t^-7;l/t 
^E Si3^o-l'<Mcrj:;^t (^^^fSbiz-z^a - -y hA^ 
7^T^':/T'^c<i&5i:) , hyyi/7,^32 a, 3 2 
b^jJ-7$-ti:, K7'r/^(llS§3fe^t>X75^ftSS3 3^ 
'^7f^e3il!Sl<D^ttJ;<)^c,^^)g|to cntCcfeO, 7 
^r^7%5:'(dJK7i'^^a- 7 FAW7<i^giMSS 1 1 
^Lfc*gffiffi^<Dx^;m^ 7^r-c7T'^l/>ffi© 

[0 1 5 5] 5^«SS3 3 a. 3 3 bcD^14l'>e-^fy 

mm3 3ij^ib<7mm'^ i icmtmm 
mtt^tcibic. M^mmi a, i hm^^y^ 

-^'y7.icm^LX\,^^ilt. 'Dtt)mB.M^ \ a. 

1 h(D^^-(y\£-'Sry7.(oi/zX'$>iciii}WL 

l/\ h 7 y ^ 3 2 a . 3 2 b <?):t Vgfad 

5^©^3 3a. 3 3bmn.^yy^—^'yxic^^ 

[0156] F7-t'/^[Hll^3tt, i^ttaJSO^rfM/T'^ 

7mm^i (om'^iz.mmtnx^i). mmmm 
mix-m^Lkiioii:. mmrsmox. 
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h hyyjT.^ 15 (01 #M) mymfimt. ±e 
mmmi titm^. vy-fyvyyjT.^ 1 3. 
14 mim) (oty&imt. hyyt^T^^zz 

a. 32hm>bX^^^tt^cVy^^'^®^3(D\'y 

. ■{ 7m D . . (01 m) e^iigp 3 0 m^^k 
M.mmt(o^mmmi\^ctti^mtb\^\ 10 

[0 15 7] U->-^«3 1 a, m&iriZ ttiSW 

^^^^nsgjSt^ (fflffi«^<Dfi^iei mmi^ikic 
cto roj . rij mmtm^) m^u m^i 

4So tJEoT. lx->-A|l]^3 l(0A:^Il'>t:-5^i'X 

mm.. %msmtri^. ui^-Amsss icoa:^ 

[0 15 8] 7'Pr^-7ff.Yy-<)m^3fi^^<7'^^ 
K3 3i3<i:aVUh7yv'-^^[llSg3 Z^/M-T'^Jl 

WcliiJl/ZfOgitnSo i:«D/ii6^ 5^«SS3-3a. 
3 3bA^e.M5i:, ^^ejgSSl a. 1 bc!)^tit'1'ye 

So tjlf-^T. MK3 3a. 3 3b<0l#14l'ye-^ry 

cfc 3 (ct^fiiMSg 1 a , 1 b m^4y\^- 

^'y7.(D 1 / 2 T'fetlff, a'ftSS 3 3a. 33b 
eSIKl a, 1 bfCfl^-r'So 

[0 15 9] mm^^^rmBm i ±=&*isiifii 

5IJiSt^oTl>5l^i/-/^(Hlgg3 lilcoaSBtPJlt 40 

m*). mmz$>^\,>ii7^f^7rj:yy^j^m3 
(oy^xmmi 6 mim) mmu mmt 

[0 16 0] ±E<0±KMiC^>). U'>-/^@K3 IfC 

-mmimcm7Lr^rcmmmE(Din$z{& 

K7l'/'^|51^3*^'^7^^te^3 3K«i6L/cffl 
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So 

[0 16 1] co^oic^mmmztciim. mmx 

U lS/y7yK*^e)MTttciIijit[slK©J:otcS){t 

t5 K7'rMiHiK3^-?7t^ejMK 1 (o'^'incmnz 
tiie.-f(c; mmxtimT smitt^t^(OD=E:y 

^r- hV-<Xfc<i:t;'>l<DrV 7 7 l^yy^jV^- H/ 
?.-r{c E M I ©fg^C^l^HijifiiM^Rl^ttS c i:*^ 
[0 16 2] f /"c, :»«iJSg3 3 a. 3 3 b tt^f' V tf 

-:J'>x^«^GBisgi a. ihm\t^y^—$^yp^ 

(Ol/ZlCt^<lt^C^'0. 5^IISSS3 3«-?7<i^G)li 
SSHcll^^-ti:. '^753m3 3A^P,'^7l^e3MlfSl 

ts, 

[0 1 6 3] ±8BIISS<^)}B®.2te:t3i,>T> Ui/- 

^^111^3 1 (Dktimmic i^7m&m^ xa^vy- 

vW3 liJOMfO . -?7 t^SJMSS HC^^tS 
l^iffiSJn (*l®ac$t2i:M©ffi35i) ^iS^tTt^i.>o 0 
1 3(D{|^eiMA7.yXTi.fi. HI 2(r)||fi|cD}gffi2 

l/v^-M|3)gS3 Mil7y7°3 6t, ^7m^^ 
K 1 KS^1-Si^liSfifit3 7 fc^^tSU'-y-^^HlKS 
5tL/ct(DT'$So'll5,min3 7(i, fii)7>y3 6 
OMilA;']®?^ {<7m\i:m 1 ©U->-^^|s]!S3 
5iJ(D^g|5) (CjlA^ntO^So 
[0 1 6 4] 0 1 3©M^gjM/^X->7.TAT'ti, -?7 
ff^eiSS 1 <0]yi/-;m^3 5iJ«SET'SI*A^Si: 
C,-r\ b5^-A3 5(ClUitffl?iM^«> tTilliSgm 
3 7t4bW?gMTSo cnJCck'?, ^'>-Al5]KffiT' 

ioffiMfi^cojg j^f < % D , mmf^'<7m^B:^ 
ns*affit^*W7«^fi3MK 1 ±T'5Mu 

fi^Bf^^f Jfi^tC 7 T -C 7fC t S ^ ^ 5 >^y(D i S IS 
01 2coffl^G3M/^X->XTi.c};0t.:^t <T't 

tt. 0 1 Z(r>\yi/-fmm 1 A^^tS*l*f€^«E 
(Dl/2t%So 

[0 16 5] Sfc. ±iailfigO}g^2{Ci3l^T. 0 1 4 
'^7^IS8^^tt^i,«i:tTt^i/^o 0 
1 4 <0%im3 8 T'«, h y y'y-f^mfk ZZtY 

y-(f^^mm\z-^7';imitm^i^^^^-f. 

\-yy'y-i^m^3Z<OYyy'JX^3 3A, 33b 

tt. K7-r/^iHiK3<DF7-rrffi?K:iiggi^^tiTv> 

So 
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[0 16 6] $/c, immmmmztc^i^'x. 

TsYv >i/-A(s]SS^iglt^l« 1 1- 5 il h t oJtgT' 

[0 16 7] $fc. ±IBIISS<D}gS2tfcl,^T. -?7a 

|^D<};9{c/Un>:S:ISttTfefil/^o 10 
[0 1 6 8] HfilKOJBSga 

±sa^fil6iD}g||lt3<fct;2TSi, Hv-fAHKjbWfS 

J L. f O^'^t V y K^j$ii bfc^ifiJci t -5 c t 

[0 1 6 9] El 1 6tt*fgB^<D||BSiO)gji3(Dt^fi)Si 

/U->XrA(D|ii|SSBlT'$^o **5s 01 SttSl^T. 

tt. -^Tt^fijilgSl «ffiSi4 1 F7l'/^lHl 

mmtm^xi^^o of o> iis!iomi3<^i^ 
i/7.fL\ai\,^x. mmtn.2mmm4 1 tu/ct 
[0 17 0] iiffijgjn4 1 fi. immmmm i cd*i« 

ffijn2 (@l#Bi) ^l(Dii?!ffijiSt4 1 atS20 

in4 1 mm 1 oiii^s£x4 1 a tmzoi^m 

fix 4 1 hmm-^mm) a. ±.m^m<omAm 
mmzmm^iim^Bm^i a. ibcom^ 40 

(cl^UT^^^So tfc. ^\(0mm.4 1 ai:^2«D 

rdt^yyVj^^-y^ftLX^yyh'GN Dicmt 

nri^So zmmm 1 1 /2 -r 1 om 

mHA 1 at5J:l>*^2<Dl?Sg}n4 1 hic^mtnXi^ 
iiitmtb\.\ Of 0. ^l<Dji|ffigSi4 1 at^ 
2i0^^fifii4 1 b«OgMfil«^Ll^i:i:*<af Li/^o 

<DfifiiffiU, ^l(D^jlgg]n4 1 a«J:t;S2(D||i^g 50 
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tr[4 1 b{C^Ll.^<:fc*<ltLl/\ f fc, ISMm^^e 

mi^^^mt^Tcibic. i/v-mtan-. is© 

glnfgti. ^l<D|l«}n4 1 a^^lf^ZOmmm 
4 1 btcHU^iltjb^Mf Li/\ 

CO 1 7 1] nmmmtnx\,^ltt^clt. m 

fiig^l a(Dl{i[(4^*7>KGND<tt)tif< ^t), 1 
^fiiMSSl b©lfii«^'*7> KG ND J; t)fe{£<%?)o 

e)«it)ii?n, mDzii^yyh'GtiDt'^mmt 

ffifi5i4 1 a*^LT^7>KGNDlCg^$tlfciSji 
ffc. ffi-^fijMi^l btt, Il2©«|iliaffita4 1 

h^-frix^'yyvGnDicmmtnmmtrj:^o u 
ox. mm(^'mm)tinx^\ ^7'&^{i!m 

Itts ±fB^ffi<D5gll(Dj;'5tC7D-f -fy^tcti^ 
COfcii. ^fi!i©Jg!i3T'«, -V7W,^m^ 

Co 1 7 2] Ilfflgln4 1 1 /Z-fO^j-fiJ^n. * 

F^y- F N, y K G N D tcjgii$nTi>s„ c o 

l^fijiKl a^UffiiiM^eilKl b©Sfl[- 

h A^, ^7 y K G N D fcS . ■^•(C WfiitC ^ § ^ft Tfe 
•3, {I^GjISSi afc<i;t;i bA^^'^y KG N DtC^ 
«mtsa©''^7yxi:^?.^ftT'fe5o /cfc 
ffi^ie^^i:o^^T^4. 7vx/v^t7.!!)^sv^tiS» 
t%0, i§Jrtt*^^L<%D. ffl©[51SS3b^5,§tt5y^ 

^:§o «etc. ±|2©^m4, t^fiiHISl aOt&fc 
t^eaiiESi b©«fi©rt, v^■ftl6^:^tv^l^^©«^i 
*g5^{i^«/NctS^ftT'feD> y^yKGNDOS?) 

CO 1 7 3] Ji<o^oKmmm\t^m. nm. 

fix4 l^^^fjt, ^©^.fiy-KN.^^^'^yFGND 

i^7ti-T^y'!flCfj:^fS:\,^rztb. h'y^ f^^^A 2tl^ 
1 7 © i: t ©-<7 t^fi3tig 1 ©ffl^y ^' XBtt^iS < 

tsctA^r-tSo f/c, ^r©iisfifii4 1 a, mz 

©Slfflfiir[4 K fccfctf-yj-XfiSiLl 7, 1 8©gSi 
m^b<t^CtKj:*}^ ifyyh'QNDO^^m 
Stl4Lt<i,«T-meiiifSl at3j;tf 1 bCtS 

CO 1 7 4] ±l2llfili©Jg^3t:feV>TW, Hffi 

fita^^fjt. 5^fJ©*Hy- y^^'yyh'izi^muc 
y^XriSgfix%5^|ijL. 5^|iJ©tfF^y- f^^^^ 
y vmrntm^i: Lxi>^^\ 

CO 1 7 5] mi7(DmBM'^7^iy7.ThiU ±EM 
ffi©}g®I©f^G3M^^X-yXrA (01#Bg) fctii,^ 
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/^xmmi 6^; 11 (oz-^xmrnm 3 a t 

^2(7)y'rX?i£ffiSi4 3b(C^fJL/cfe<DT'fe5o 

■jni) li. ±mmmmi(D/^x'mm\ 6m 
mmi<. imBmi a, 1 hom-^y^f—^ 10 
yxofci^- 1 ofgT'fei>o ifc. s 1 (oy^xmis. 

tfi4 3 ai:^20/'l'X?iSfitii[4 3 b(D4i^/-HN 
Si^ E ^ t <t "3 ^7 y K v-r > 6 a ^/l- LT ^7 > F G 

[0 1 7 6] n 1 7 (o^^BM'^X'>7.TLX'^i. m 1 

Xmm^Sa. S2(Dy'l'XriifiJt4 3, fectO" 

'>u-xssii 7. 1 smmmmti^^ctmtL 

<0!g$ifil^iVMt,^fci6. v^'J-Xgfiil 7, 1 SCgJx 

f^xi^xfLxii. y-fxmm43mmii. Jt 

1 a. 1 h<Dm'&L'<y^—^'y7.C0tsX^\ Q^gT-^i, 
CtA^lf Ll>) , i^U-XgJril 7. 1 8(Dfifix<i^ 

[0 I 7 7] E 1 ecDSteiS^Ui^XrAOg 1 <D*| 

ffljgji4 Xif^zmmmA i b«ofim®a, a^ij so 
^mmt'^mm^ i a . i b (D^tis^r y > 

11 7cDfl^ejMAX->Xri.(7)^l©y'l'XriS 
fi}n4 3"ai:l2©/^X?NSgfit4 3 b<Dglrifilfe. 

tSi^eMl^l at 1 b<Dlli (Sn) ^5tt4ct?. 

>\^[ctUc^\C. Wm.^4 1 fcJ:t;/'rXJ8£a;tn[4 

V\ 40 
Co 1 7 8] f/t, ±-gEllfig<DJg^i3tfet>Ttt. tIfiS 

mm 2 fc)iffl-r 5 c t tBreiT-^s. 

[0 1 7 9] ||StB£DJgte4 

lie^lBtOigffi 1 ^l^L 3<Dffi^e2^^Ui>XrA«. 
-:^[Sitif^eiMt5->XfAT'^ofc(D(C?^U W 
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CO 1 8 0] 0 1 8a*^W<^IIS{60i^^4 0{l#g3^ 
UK 14. f/ctiSl 2i:|5|i:fe(D{C{i. |elU?5€^ 

tt, '^y^^eaiK 1 «i«ffi*x2 1> s i <d i 

7^4 St. i{@t/ct±sifcfa (laT'ttija) ^D^^^gp 
4 6 1. 1 mtrc\fmm dar-fi i fi) 2 to i c 

y^y mmm mmmtmfLX-is*). < 

71 f filSg 1 ii^mmA 6 5r^L. ^ 1 <D I 

7^4 st^zcoi c^7y4 KDm-m-^tj^-n^^c 
'sm^z.tmmr^i/xrhxh^o ® 1 (o i 

Co 1 8 1] ii©i c9^7/4 sa. mWsM.2Ut 
m%<o-^7m'Km\m^m^)^nxm. f 

F.. F^t^Wr^o F7l'/W3ti. ±ieilS(6(0Jf^ 
«SlT-l!i^L/c:J;5li:. jM««#T SKttfoT. tSld 

m^^t\z^y). nm/^yyYts^'b^xmtwm 

Co 1 8 2] CdlOI Cf^774 5tt. 3M^i$iJ» 
<i^DSA^D-b^;l/Ofc$fC«, F7-Y/^lHllES3<DF 

^-r^ss^^Attitiffl^F., v^Kmmt^ttuz. 

bi/-A[lli^3 1 <DA;'34S?^Affi:^4S^ F,, F:!b^e 

mmL. Yy^f^mm^t^*)^7mBm'^\\c. 
mm^^^t^W^^'o roj ,■ rij :^w^t 

©F7l'y^?^AtiJ:^|Sffi?F,, Ytts^bmmL. % 
2(0 I C5^7 7A^6'^7t^eB!l^ 1 ±Ji:m*&^n/i± 

©Eig<l»l^ D s tt. 1 1 to I c ^ 7 -xv^oim^ 

K)t»^6A;^)^nSA' (01 8©^^) . ^SVHillCD 
I C5^7yi^T'4filt$n5o 

Co 1 8 3] 5^(eSS54 6teJ:tfcntm-r5^2<OI 

€^^7^4 7«, ^7m^^\<0'M^\zmiWz 

<015||^ (gljx.{f F7'l'/^f^7/) *^5>A:>]^nfcjI§M 
4 7*^6'?7t^fe2l» 1 t\cmtt\rzlMO)^^ 
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[0 18 4] ^^egP4 ea. -'^Xh7y->-/^IalS§4 8 
fc, MK3 3 a*5j:tf 3 3 b)b^e.*5'^7^^ttSS3 3 

[0 18 5] AXh7Vi/-/W4 8(i. -<7imiR 
m 1 ©^^'©^^ftiffi t . '^T^KK 3 3 <0-?^<DO 
(DHtiSttentfeO, :»«ffi;}n2 0a, 20bt« n 
MOS 3 2 a, 3 2 b i^SrttS, 10 

tn;2 0 a *5j;C»7y->*X^? 3 2 a tt. ff^fciM^ 1 a 
<7)ji'f©5^llS4Sfc5^K!S3 3 aO-;50Siag5(D|StM5lJ 

3 2 btt. l^fiig^i b<Diict3<7)^«ESi:^iiS!S3 3 
b<?)-73©ffig|5cDr^ti:M?iJt}fA$tlTi/''?)o h7^'v7 

3 2 a. 3 2 b<Dy-MifiiK«, mmtwm 

[0 18 6] CO/^X h7>->->'«4 8tt. J^lgf 
Wif D S*^n-U'^;KDfctfca. h^^v^X^ 3 

2 a, 3 2b^t7*-y-. iB2(?:i Cf--yy4 7i3j;0* 20 

»i^D S AVn-T l/'^yKO tttt. h V Vi^'X^ 3 
2a, 3 2b^;f>^^. :^^(^ffi}A2 0a. 20b^A 

[0 18 7] m2(Dl C^-yf4 7«. :»K?{P4 

L/cct^t. I N,. I N^F^JcHSSh^yi/'X 

■:?2 3«:i^Tfct) (ia4#,l) , XtiBmc=^^-i^ 

[0 18 8] i:0^2cDI C^7:''4 7{i, 
'i'A|llSS3<0Kvi':/'ffi?*Aai:tiiS?G., GjA^e.^ 

icmtn. msnAQic^iominrcisioymM 40 

mVSt)yUU^)l<DttiCl,i. F7-r/^[5lS3iDK 
7-r7Si^^Atii:^S?G,. G.tcggltSiitfctc. 
b^'-z^lHl^S l<OA^)!ig?5:Att5^)4S?G>. GjA^?. 
W')»U K5Y^<In|IIS3KJ:')'^7^#gjMISnc± 

[0 18 9] L.<D^m<OBm4<DmB.m/^7.iy7.fL 
fCfcl^T, ^101 05^7/4 5*^6^20 1 C5'7/ 

4 7 Kl^^eiitS fc tOlft (iMSffllUJilt^D S 
*<n-U'^;KDttOGJM®lff) tt. ±feiag©}gSll 50 
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C^7y4 7*>5,glcDI Cf-7/4 5\Lm^mt 

[0 19 0] co^ii'jic^mmBAK^mi. mwx 

K v-T/^ElK 3 '^71^€JMSS 1 (Di&(Om 1 
<0 I Cf^7 7'4 5. fecl:t>X7l^g3MgSl tDiittJCD^ 
20 I 0^7^4 7 tiStt. '^7«^{ejMSS 1 4ockt;» 
teSl54 6%^L. ^1®I C^774 5t^2<?)I 
7 /4 7 CDF^T'?J{;^fB]tC<|f ^aJMt^ A7.i/7.r A€: 

0 3 € y^:- hV -Y Xfe J: ^!>l©f -c 7 7 b ^ 5/ •\' ;U 

^:-F/i'X(Dfg4^jfli^> atyt-Fy-rXKcfcS 
mU/ify y F©Sn%ffli^ ^ c t 1 5 fca*, /U 
3VK:S?)-f t EM I (D^^iD^l/^KiifiiS^BJtltt 

[0 1 9 1] t/c. A;*]®?! Ni. IN2HtSi|4SF7 
yiy7.^2 3mKrzly'>-^^m5^. -<^7imBM 
!g 1 (D^fficD^ 2 <D I 09^7^4 7 tiSlt/ii: i;{Cj: 

±.immmm\ t^\^^^ic, mmzoa, 

5 OA:bSflK^ t — >'$n/c«^Sf^« F y yJT.^ 

M^t^Kii-&nx\^'^t-^^t^^m'pt)Hcm^t^ctti^ 

[0 19 2] ^:ib\ ±Ia^SS^DJgl4^CfcV^T. ^ 1 O 

1 C^7y4 5A^L'>'--'^t^?)ttK. ^7im&^ 
Kl 1 <D I C^-yy4 5ffliJ<D!SSI55b^S^iiig{C35:5J: 
an:bT'E>gl/^o Ell 9<Dgl©I Cf'7y4 Qfi, 13 
1 8(D^1©I C5^7:/4 5Kfel/>T, iiiligffiJnSOi; 
n MO S F7>i/7>^ 5 1 ©iI5iJlIl?S^Aai:^6S? 
F.. FzF^ (t^iraMKl a. 1 bP^) lCgiJfct©T' 
$?)o hyyyx^ 5 1 <Dy- FTOcttjM^ffWffi 
^DS*^A^$ni>o F7y->*X:?5 Hi. jiSftlfJil 

F^^Atc^^tt) , ;t7LTAtii^^?F.. FzH 
^latSo S/c. F7>->*7.^? 5 Hi. 
^DSAVN^l/^;KDi:$ (Sl<01 Cf"7y4 5*^U 
•>-/^K:ft5i:t) , jj-yLTAtB«?F,. F^l^r 

CO 1 9 3] $fc, ±ia^fi6©JgS4<Dl^gi||^^Xi/ 
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©I C^7y4 5<DlsIffi. 5i-«gP4 6, feJ;tf^2<DI 

ic^mmf^n 1 1 niggT'feSo 02 0 (Dm&m/^ 

IB. 1 Ci:. i^iS!g*i2A. 2B. 2Ct. SlOI 

C^-yy4 5(DlElSS4 5 A, 4 5 B, 4 5C*ttf=i^' 
hD-7^7/5 3i:, ^•n^-'n2fflO^^«gP4 6A. 
46B, 4 6Ct. B2©I Cf-)/y4 7 0)|5|^4 7 
A. 4 7B. 4 7C^^^?2^@(Dp(^:'J•1'>^-7x- 
;^^7y5 4 i:^iglj-/c^>©T'S5o ^x.^? TAJ , 10 

TBj . rcj mmrnii. tn^'mmo^i^n- 

[0 1 9 4] 112 0(Df|f feiM/Ui/XrAT^i. 2jS 

'^Ti^fijMSSl a; IB. 1 Cfccktf5^IISgi54 6 A. 
4 6 B. 4 6 C^/rU, ej^t^*^^75|p](C{£3M$n 
5o 

[0 19 5] 20 

* ^ mentis 9 > 12, fc<fca'i atcietcD^^ 

yfCiifjf (C EM I <0%4«0:&t^iS5iieJM^nlBE{C-r5 

^{isio j;tf^4-r ^ y7M<Ji^^mL-kt < 

[0 19 6] ^/c, *5ltJ<0iig*^3Em<0K7'r/^|5| 
(0Vyyi^7.^my&tfi®t. 1^Z(0hyyiy7.^(D 

tymmt. ^Kom^mmmt. ^2<oe 
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[0 19 7] trc. *?gwoiS^«4ieitoK7^^^iHi 
[0 19 8] $/c. mmmMmmmh'^^^^m 

ff, /'TXrpjSa-SxifcttllCgm^^SiJb. ^<6WS 
S> B2<D'>'J-Xm ^ 1 cD/'TXtSSgK, fcj; 

!K 1 (Di/'j -xm m 2(Dyv -xm ?b i (omi 

m fcJ;t/g2(0$ISgfiiOgfiifB^^b<-r5i:i: 

[0 19 9] ttz. t-mmviy-'^m^. 
mttirzmmmyyi^x^^iw.xm'^mzim. 

[0 2 0 0] $fc, *fgW(D|»S]S 1 eiBSOfi^fiii 

^^-^y'^^^^yxmrn^ctti^T'^. ^)7^9y 
x<Dtjn,^M.m^y^mmicti)^X't:i>rcib. mm 
y^y(ommmn,tim±ti!itifxti t^^^m 

[0 2 0 1 ] f /c. mmmm 1 lEmoimBM 
/Ui/xrAtintf, ffiom^T-^^L/ciiay-i'X 



I I 
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[0 2 0 2] f rc, :^m<omm 1 8Em(omBM 
[0 2 0 3] ffc. :^mnmm2 oBmnrnm 

omm^c 10 

[0 2 0 4] Sfc. *ISK«OK^3S2 3. 2 4. 2 7, 

[0 2 0 5] ffc, ^mmmms otm<DM^B.m 

[0 2 0 6] f rc, :i^m<omm3 1 ie«©f f fijM 

[0 2 0 7] t/c. wj^oin-^Jiu 5geii©fi'^gjM 

lteMUi?:8{^•^?S^/Hi:«|pIt-5J:a^c:M5lJ#ftEM 30 

mmn±-( y^'j ^ yj^nimLt^ c tt^x-t^ 1 1 
fct. $^\tsi.x}'^2mtm<r>m^-(y^'7^y7.^ 
Mt^ctA^T't, ^)7^^y7.(nrs.\,^-^7i£mi5 

iij}^7';immm-^ctm'^^rc^. <7m. 
[0 1 ] ^^mummm \ o^^eiM/^xi/xr a 

[02] M5iJ^fiES^n/c-?7Gj5IK<D»ria«5ii0T' 

[03] 02 (b) (^mmm^oy^mmm 

[0 4 ] *fgw<Dl^fiSo}B.t 1 <r>mB.m)^7^'y7^Th 
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[0 5] *|IM©IISf6©mi 1 m^m^^7. -yXTL 

mmmmx'&^o 

[06] :i^m(Dmmm i cott e^M/ui/xrA 
[07] :^m(om(OBmi(D\^y^^^mtm<o 

[0 8 ] t^mmmmm i <om<omB.m^^7.i^7. 
fLomiMmx'^^o 

[09] 08©«fe3M/Ui/Xxi>{C*3it'5^Kg|5© 

[010] *fgB^co^figtDff^^ 1 (ot ii>icminmi.m 

[011] 01 O0(i^f5J3lv'U>'XrAt*itt?>M^J 

[012] mm<ommmmzmnBm^^7.iy7.T 

[013] *%Pj!©^fi!iO}B!i2<D(S<0{i^eaM^^;^i/ 
[014] *^i^©^SiS(0m^2tDffi<Dl^ei^/U->. 

[015] mmmmmm2m<om&mf^7.i/ 

[016] *fg^©Sfiii®mi3<DfI^eiJI^'.7.i/Xr 

[017] :^m<D-Mmmm3(Dm<ow4&mf^7.'y 

7.rL(0m^mX'h^c 

[018] *^0^©IIMOJB^4©«fe2l/<;^->XT 

[019] *fgW<D^j!i(D}g«4<Dte©^#fiiM/U-> 
XrA<D[5Ig§0T'fe;So 

[020] tmmmmm 4 c)ffi(o t^eiM^ •> 

[02 1] CMOSSOF^^/^lHlSS^lAyctiejRtDffi 

[0 2 2 ]■ * h;^-r -y'J-mo F^l'y^lHlJS^liil/c: 
S£*<Dfl^eiM/Ui/;^Ti>(Dlll^0T'«;5o 

[02 3] *byh7'l'7^1K7l'/^l9]Ig^{i^/cSt 
^<09^BMf^7.y7.TUci3i,f^uiy^- bV-fX 
OlFfiSv'XTA(D[2lgS0T'fe§o 

[02 4] 02 3©IFii->:^rAfCfcl/^TliiB!l?n/c:« 

Emmx'$>%c 

[02 5] S P I CE>'^aU-^'5:iiffl-r5fci6(D0 
2 l <Ofl^eiM/U->7.TA<Dl?ffi[elSS0T'fe'i><, 
[02 6] S P I CEi/5al/-^t.t:S02 soma 

[^^©l«W] 

1. 1 A. IB. 1 C -^Tt^em 1 a. 1 b 
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t^em 2. 2 A. 2B, 2C 
3. 3 A. 3B Kv^^«. 4, 4 A, 4B 
t$.X 5, 5 A, 5B U'->-/^[5|Sg,'" 6 ^TW. 
M/i'yy\^y^y. 6a lii^-rx 6b ^7 
^^F^-rx 7 /^xay. SHKStS. 8 
a. 8c. 8d. 8e BBM. 9 K7-<Af--y 
1 0Ui/->'^f^7y. 11. 12 '^Jfij^ 
!8, 1 1 a. 1 1 b. 1 2 a, 1 2b {S^K, 1 
3. 14 Yy^^^hyyi/T.^, 15 '>3-hh 

yyv'*;^^^. 16 y^xmmfn. 17. is 

->'J-XfiJx, 2 0 '^T^i-RSR 2 0 a. 2 0 
b ^(^m.. 2 1. 2 1 A. 2 18 ^T^im. 
2 1a. 2 1b j^m. 2 2 liljT:/^. 2 



3 ^^i^hyy':/7.^. 25 Uiz-^^BSS. 2 6 
^t^X 2 7 K7^/^f^77°, 2 8U>'-/'?^ 
7^, 3 0 3 1 Ui/-/W, 3 2* 
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